PORTLAND   CEMENT:  ADHESIVE  STRENGTH.   73
somewhat elaborate series of experiments with American
cements and bricks is tabulated in Gillmore's "Limes,
Hydraulic Cements, and Mortars," and General Sir C. W.
Pasley in England, about fifty years ago, made similar
experiments by tearing apart bricks and various building-
stones which had been united by an artificial cement. As
far as the adhesive strength of cement is concerned, these
latter experiments are quite out of date. A circular issued
some years ago by the Selenitic Cement Company shows
that a force of 23 Ibs. per sq. in. is required to tear apart
common stock-bricks after they have been united for
twenty-eight days by a mortar consisting of one part Port-
land cement and four parts sand. Mr. Grant found that
bricks cemented together with mortar composed of one
part cement and two parts sand required, at the end of
twenty-eight days, a force varying from 15 Ibs. to 30 Ibs.
per sq. in. to tear them apart.
The most extensive series of experiments on the adhesive
strength of Portland cement was carried out by Mr. Mann.
The tests were made by tearing apart small pieces of sawn,
close-grained limestone, which had been joined together
with cement. His experiments showed that the adhesive
strength did not bear a uniform relation to the tensile or
cohesive strength, but varied from about 1 to 5 to 1 to 9
in the seven days' tests, and from 1 to 3 to 1 to 5 in the
twenty-eight days7 tests. The adhesive strength, it will be
seen, increased more rapidly than the cohesive, in the
twenty-one days which elapsed between the two tests. He
also proved that the finer a cement is ground the greater is
its adhesive strength. The average adhesive strength of
neat Portland cement, as tested by Mr. Mann, may be con-
sidered to be between 80 Ibs. and 90 Ibs. per sq. in., at
twenty-eight days; the tests being carried out with cement
bedded between pieces of sawn, close-grained limestone.
The adhesion varies not only with the quality of the
cement, but also with the quality as well as quantity of
the sand, the porosity of the substances joined together,
their degree of saturation, and, of course, the length of